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ORCHIDEE-STICS, a process based model of sugarcane 
biomass production: calibration of model parameters 
governing seasonal phenology. 
 
- Supporting information - 
 
 
1. Forcing file correction method 	  
The method employed in this study for correction of meteorological fields is adapted 
from the method described in Berg et al, 2003. For the correction of reanalysis 
datasets from the weather station ones, we apply a ratio-based algorithm to 
precipitation and solar radiation fields and a difference-based algorithm to 
temperature fields such as to maintain the relative size of the diurnal cycle of 
temperature. For time consistency between the weather station observation and the 
reanalysis datasets, the overall time period is split into reference periods of 14 days, 
called periods in the following, chosen as the basis for calculating mean biases. Over 
each 14 days period, an average (for temperature and radiation) or a sum (for 
precipitation, so that cumulative precipitation is considered) is calculated for both 
datasets as shown in Equation S1a,b,c. For each period, the bias between the 
reanalysis average (resp. sum) and the weather station observed average (resp. sum) is 
computed as a ratio for precipitation and radiation (resp. difference for temperature). 
All the 6-hourly data of the reanalysis products within each period are then corrected 
by this average bias so that they reproduce the period mean climate observed. 
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Equation S1: Equations used for correcting the reanalysis weather data to match the observed 
weather, (a) sum-based correction of temperature, (b) average-based correction of radiation, (c) 
average-based correction of precipitation. T is the temperature in degrees (K), S the shortwave 
downwelling solar radiation in MJ/m2/day, Rf the rainfall (mm). The subscript Rcorr refers to 
the corrected reanalysis data, R to the initial reanalysis and obs to the weather station observed 
data. The subscript i is the time step at which the correction is applied within the pth 14-days time 
period. Brackets refer to regular average. 	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The results of the correction in terms of RMSE are shown in Table S1, as well as an 
example in figure S1 for the site Ingham 92-93. 
 Mean daily temperature 
(K) 
2-years cumulated rain 
(mm) 
Daily solar radiation 
(W/m2) 
 Before 
correction 
After 
correction 
Before 
correction 
After 
correction 
Before 
correction 
After 
correction 
Ayr 91-92 1.32 1.09 249.73 9.87 40.56 36.73 
Ayr 92-93 1.31 1.08 151.69 6.81 41.16 35.53 
Ayr 93-94 1.18 0.92 268.75 7.04 41.32 35.41 
Ingham 92-93 3.26 1.06 520.28 12.5 35.69 35.7 
Ingham 93-94 2.89 0.98 1469.44 25.4 26 24.94 
Grafton 94-95 4.58 1.44 105.39 9.02 38.48 42.74 
Colimaçons 94-95 5.61 0.77 276.91 13.42 178.63 69.02 
Tirano 98-99 1.89 0.66 223.39 7.19 112.91 88.46 	  
Table S1 RMSE of the reanalysis data versus the weather-station data before and after 
correction. 
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Figure S1: Meteorological data from weather station measurements (grey solid), 
globally gridded product ERA-Interim (dotted), combination of the two datasets 
(black solid). a) cumulated and daily precipitation (mm), b) daily mean air 
temperature (K), c) daily solar radiation (W/m2). 
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2. Influence of the chosen number of iterations of the Morris 
method 	  
A preliminary sensitivity analysis is performed at one site (Grafton 94-95) with 
different values of r (r=20, r=30, r=40), to evaluate the impact of the number of 
iterations on the indicators chosen in the Morris SA method. 
Results for the comparison between the different configurations of the Morris method 
are shown on Figure S2 where, for each parameter, the three bars represent 
respectively the ranks of the parameter for three different values of the repetitions of 
the sampling algorithm: r = 20, 30, and 40.  
 
 
Figure S2 Ranking of the parameters for three configurations of the Morris 
sensitivity analysis applied at the site Grafton. Each of the three shades of grey 
refers to one of the 3 configurations (r=20, r=30, r=40). Groups of bars refer to 
each parameter combined with the different Morris configurations. The rank of 
importance of each parameter is represented by a bar which length is inversely 
proportional to its rank (the largest bar corresponds to the parameter ranked 
first, the smallest bar to the parameter ranked last). 
 
 
 
We find that there is a good consistency between the results for the most important 
parameters for different r-values. For all three cost functions, the parameter δ LAI
max  is 
identified by the Morris method as the most important parameter meaning that it 
scored with the largest µ*. Including the following parameters, identified as less 
influential by the Morris method, in the analysis, we find that κ root  is always ranked 
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second irrespective of the number of repetitions. Overall, the four first parameters are 
also the same for any configuration, with varying order between parameters ranked 
third and fourth. The spread of the ranking of each parameter increases for parameters 
of minor importance.  Because the number of repetitions of the sampling algorithm 
shows no significant effect on the identification of the most important parameters, the 
results from the multi-site analysis SA are presented in the following using a fixed 
value r = 20 of repetitions of the sampling algorithm only.  
 
 
 
 
 
